An Evaluation of the Indian Chemical Science Research Publications Output of the Last Two Decades (2000 – 2019) by NYAMAGOUDAR, MAHADEVI & Anandhalli, Gavisiddappa
University of Nebraska - Lincoln 
DigitalCommons@University of Nebraska - Lincoln 
Library Philosophy and Practice (e-journal) Libraries at University of Nebraska-Lincoln 
Winter 1-8-2021 
An Evaluation of the Indian Chemical Science Research 




Karnataka State Akkamahadevi Women’s University Vijayapura 
Follow this and additional works at: https://digitalcommons.unl.edu/libphilprac 
 Part of the Library and Information Science Commons 
NYAMAGOUDAR, MAHADEVI and Anandhalli, Gavisiddappa, "An Evaluation of the Indian Chemical 
Science Research Publications Output of the Last Two Decades (2000 – 2019)" (2021). Library 
Philosophy and Practice (e-journal). 4931. 
https://digitalcommons.unl.edu/libphilprac/4931 
An Evaluation of the Indian Chemical Science Research Publications 
Output of the Last Two Decades (2000 – 2019) 
Mahadevi Nyamagoudar 
Research Scholar, Dept. of Lib & Inf. Science,  
Karnataka State Akkamahadevi Women’s University, Vijayapur    
  Email: mr.nyamagoudar@gmail.com 
 
Dr. Gavisiddappa Anandhalli 
Associate Professor, Dept. of Lib & Inf. Science,  
Karnataka State Akkamahadevi Women’s University, Vijayapur    
  Email: gavi.vijju@gmail.com 
 
ABSTRACT 
This study evaluates the Indian chemical science research output of the last two decades 
(2000 to 2019).  We have made a scientometric analysis of contributions from India in 
leading chemical science journals over 20 years period 2000 – 2019. We have compared 
India’s performance with that of the USA. The data was sourced from the Scopus database 
during 2000 – 19. The study finds that the research output of the world in chemical science 
research was 76, 08,260 publications and it was 469,689 publications by India, accounting 
for 6.1% global publications share in a 20 years window covering the period 2000-2019. The 
USA with a highest of 1665017publications on World Chemical Science research, followed 
by China with 1598167 (21.010%) publications, the highest number of papers published in 
the subject area is Chemistry 11, 65,377 publications followed by Materials Science 
1,19,949, RSC Advances journal from the United Kingdom published the highest publications 
i.e. 6,578 articles (6.609%) followed by Research Journal Of Pharmaceutical Biological And 
Chemical Sciences (India) published 4,192 (4.212%) articles, Indian Institute of Science, 
Bengaluru contributed the highest publications to the field of chemical science i.e. 15510 
(3.537%).  
Keywords: Chemical Science, India, Evaluation, Research publications, Scopus, 
Scientometrics.  
1. Introduction  
Chemistry is one of the oldest of science and also one of the newest of science, 
without which modern life would not have been possible. Chemistry subject has grown from 
a study of some twenty-odd elements in the eighteenth century to a study of bonding between 
atoms in the 1950s, ad further on to investigations on structure, synthesis, dynamics, catalysis 
and supramolecular assemblies and today to photochemistry. Today major frontiers of 
chemistry relate to biology and advanced materials, chemistry has overlap regions with 
several other disciplines, which make for diverse applications of science for humanity. 
Evaluation of Indian chemical science research would help in assessing India’s contribution 
to world literature in chemical science. Such an exercise, based on published literature, has 
already been made by many groups in developed countries. However, such studies as applied 
to third world countries are rather limited. 
The evaluation of research performance of a country, a region, research and academic 
institutions, discipline, etc can be effectively done with scientometric techniques. 
Scientometrics presents a unique set of techniques for the monitoring, evaluation and analysis 
of information resources and the management of knowledge. These studies are being 
conducted to assess the quantitative and qualitative development of different subjects and 
disciplines, especially in the sciences. Chemical science research and development have 
brought out several studies. Hence, to assess the quantitative developments in the field of 
chemical science research using scientometric methods are useful to the stakeholders of this 
field of knowledge. The present study investigates various characteristics of research 
productivity in chemical science from India covered in Scopus. 
 The literature review summarizes and highlights the related papers on present 
research scenario of Science and technology in India as well as in the field of chemical 
science with sub discipline.  
 (Karki & Garg, 1999) assessed the performance of Indian organic chemistry research 
during the 70s and 80s. Identifies the significant work and its impact using mainstream 
connectivity, surrogate measures of quality and relative impact indicators. (Kaygusuz, 2019) 
evaluated chemistry research in 51 different European countries between years 2006 and 
2016 was studied using statistical methods. (Fu, Long, & Ho, 2014) evaluate China's 
scientific output of chemical engineering in Science Citation Index Expanded in the Web of 
Science from 1992 to 2011. (Sudhier & Dileepkumar, 2020) examines 25,132 biochemistry 
research contributions of Indian scientists covered in the Web of Science for a period of 10 
years (2004-2013). (Chaman Sab, Dharani Kumar, & Biradar, 2019) Indian publications 
output in marketing research during 1990-2018 on several parameters including contribution 
and citation impact of most productive countries, India's overall contribution, its growth 
pattern, citation impact, the share of international collaboration, identification of significant 
participating countries in India's international collaboration, most productivity and impact of 
leading Indian institutions and authors. (Hosamani,S C & Vitthal, 2019) Identified analyses 
the contributions of Indian chemistry literature in publishing research papers as reflected in 
Thomson Reuters, Web of Science database. (Mallikarjun, B., Kappi, 2020) Examined 
Asthma has become very essential, thus the purpose of the study was to map and analyse the 
trends by using scientometric tools to the Asthma literature published between 2010 and 
2019. (Chaman Sab, Kappi, Bagalkoti, & Biradar, 2020) analysed bibliometric analysis of 
Indian Journal of Marketing. This journal is a double blind peer reviewed refereed monthly 
journal, which is being published since 1968. (Sudhier & Dileepkumar, 2020) examines 
25,132 biochemistry research contributions of Indian scientists covered in the Web of 
Science for a period of 10 years (2004-2013). (Chaman Sab, Kumar; & Biradar, 2009) 
evaluated to qualitative analyse of medicine research output using select scientometric 
indicators with the aim of identifying top preparing countries, subject subthemes, 
organisations, authors and journals in the area. 
2. Scope of the Study  
 
Now, the scope of the research is limited to studies published by the Indian Chemical 
Science literature output during 2000 – 2019, listed in the Scopus database. The research area 
was limited to 20 years i.e., 2000-2019. The study was evaluated all publications in the 
Scopus database, irrespective of type or category. 
 
3. Objectives of the Study  
 The study analysed Chemical Science research output by India with the Scopus 
database during 2000 – 2019 for evaluating research performance. The study will focus on  
(i) distribution of research publications by document type and source publications type; (ii) 
annual and cumulative growth in the subject, publication impact of the publications output 
and distribution of international collaborative papers by countries in collaborative research 
with India; (iii) Profile of top 50 most productive countries in the world in the subject; (iv) 
distribution of research publications by broad subject areas; (v) profile top 50 organisations 
and authors by publication output; (vi) identify important channels of research 
communications; describe characteristics of high cited papers in the subject.   
4. Methodology  
The Scopus is a global online bibliographic information base that is distributed and 
kept up by Elsevier and it is accessible by the membership. The Indian chemical science 
research publications published during 2000 – 2019 were studied. Keywords used for 
publications ALL(Chemical Science) AND PUBYEAR > 1999 AND PUBYEAR < 2020 
AND ( LIMIT-TO ( AFFILCOUNTRY,"India" ) )  A sum of 469,689. These records from 
India and 7,608,260 records from the world and the information were organized in MS Excel. 
5. Analysis and results  
5.1. Publications growth analysis  
 As seen from the Scopus database, the total research output of the world in chemical 
science research was 76, 08,260 publications and it was 469,689 publications by India, 
accounting for 6.1% global publications share in a 20 years window covering the period 
2000-2019. Table 1 reveals that the Indian Chemical Science Literature along with 
cumulative output from 2000 to 2019. It is absorbed that 20 years study period, a total of 
469689 publications are published. Out of 20 years, the year 2019 was most productive with 
49,978 (10.64%) publications, followed by 46,726 (9.94%) in the year 2018, 42,592 (9.06%) 
in the year 2017 and the least number of 5,556 (1.18%) publications in the year 2000. The 
compound annual growth rate is 8.325%. The average research publication per year is 
23484.45; the overall study period of 20 years is categorized into five segments of block 
years. In which the last block year of 2015-2019 responsible for the maximum of 2,206,717 
(46.95%) publications on Indian Chemical Science research, followed by the block year of 
2010-2014 with 146,999 (31.27%) publications and the block year of 2005-2009 with 66,403 
(14.11%) publications. 
Table 1: Indian Research output in Chemical Sciences research 
Year TP TP Share (%) Cumulative Cumulative % 
2000 5556 1.18 5556 1.183 
2001 6356 1.35 11912 2.536 
2002 7363 1.56 19275 4.104 
2003 8070 1.71 27345 5.822 
2004 8325 1.77 35670 7.594 
2005 9973 2.12 45643 9.718 
2006 11484 2.44 57127 12.163 
2007 12975 2.76 70102 14.925 
2008 14644 3.11 84746 18.043 
2009 17327 3.68 102073 21.732 
2010 20955 4.46 123028 26.194 
2011 26628 5.66 149656 31.863 
2012 29440 6.26 179096 38.131 
2013 32412 6.9 211508 45.031 
2014 37564 7.99 249072 53.029 
2015 39317 8.37 288389 61.4 
2016 42004 8.94 330393 70.343 
2017 42592 9.06 372985 79.411 
2018 46726 9.94 419711 89.359 
2019 49978 10.64 469689 100 
2000 – 2004 35670 7.57 35670 7.57 
2005 – 2009 66403 14.11 102073 21.68 
2010 – 2014 146999 31.27 249072 52.95 
2015 – 2019 2206717 46.95 2455789 100 
 
 
 Fig. 1: Status of Indian Chemical Science Literature 
5.2. Chemical Science publications of World and India versus Block Year 
Table 2 and figure 2 shows that the overall study period of 20 years is 
categorized into five segments of block years. In which the last block year of 2016- 
2019 responsible for the maximum of 2,453,501 (32.254%) publications on World 
Chemical Science research, followed by the block year of 2012-2015 with 1,960,735 
(25.776%) publications and the block year of 2008-2011with 1,426,015(18.747%) 
publications. 
Table 2: Chemical Science of World Research versus Block Year 
Sl No Block Year NP % CP % 
1 2000-2003 744321 9.785 744321 9.785 
2 2004-2007 1022142 13.437 1766463 23.222 
3 2008-2011 1426015 18.747 3192478 41.969 
4 2012-2015 1960735 25.776 5153213 67.746 
5 2016-2019 2453501 32.254 7606714 100.000 
    7606714 100     
 
 
Fig. 2: Chemical Science of World Research versus Block Year 
5.3. Country-wise Growth of Publications 
 Country-wise research publications of World Chemical Science have been analysed the 
top 50 countries based on research. Table 3 shows that the country-wise total number of 
publications, percentage and rank are calculated during the 20 years study period. It is 
identified that more than one-fifth of research publications are contributed by the USA 
(21.889%) and China (21.010%). The USA with the highest of 1,665,017publications on 
World Chemical Science research, followed by China with 1598167 (21.010%) publications, 
Japan with 529,834 (6.965%) publications, Germany with 521,234 (6.852%) publications, 
and India with 469,671(6.174%) publications. It is found that a total of 159 countries are 
involved in the 9,969,216 publications during the study. Among these, 62.891% of 
publications are published by the top five countries viz. the USA, China, Japan, Germany and 
India. 
Table 3: Country-Wise Ranking  
Sl. No Country NP % Rank 
1 United States 1665017 21.889 1 
2 China 1598167 21.010 2 
3 Japan 529834 6.965 3 
4 Germany 521234 6.852 4 
5 India 469671 6.174 5 
6 United Kingdom 428530 5.634 6 
7 France 359833 4.730 7 
8 South Korea 280407 3.686 8 
9 Italy 278206 3.657 9 
10 Canada 261882 3.443 10 
11 Spain 251250 3.303 11 
12 Russian Federation 233729 3.073 12 
13 Australia 205123 2.697 13 
14 Brazil 181448 2.385 14 
15 Iran 160676 2.112 15 
16 Poland 140233 1.844 16 
17 Netherlands 127916 1.682 17 
18 Taiwan 127032 1.670 18 
19 Switzerland 120879 1.589 19 
20 Sweden 111399 1.464 20 
21 Turkey 106134 1.395 21 
22 Belgium 88320 1.161 22 
23 Malaysia 78726 1.035 23 
24 Egypt 70337 0.925 24 
25 Czech Republic 68819 0.905 25 
26 Mexico 66510 0.874 26 
27 Portugal 66229 0.871 27 
28 Denmark 65735 0.864 28 
29 Singapore 64124 0.843 29 
30 Austria 62589 0.823 30 
31 Saudi Arabia 62314 0.819 31 
32 Israel 54986 0.723 32 
33 Hong Kong 54123 0.712 33 
34 Finland 54037 0.710 34 
35 Greece 50516 0.664 35 
36 South Africa 47573 0.625 36 
37 Pakistan 47481 0.624 37 
38 Thailand 44975 0.591 38 
39 Norway 44561 0.586 39 
40 Argentina 42641 0.561 40 
41 Romania 38723 0.509 41 
42 Hungary 38152 0.502 42 
43 Ukraine 37920 0.499 43 
44 New Zealand 35395 0.465 44 
45 Ireland 33910 0.446 45 
46 Indonesia 28561 0.375 46 
47 Chile 26374 0.347 47 
48 Nigeria 23277 0.306 48 
49 Serbia 22419 0.295 49 
50 Slovakia 21873 0.288 50 
 
5.4. High Productive Subject Areas in chemical science Literature (India).  
Table - 4 shows that Chemistry, Materials Science and Physics and Astronomy are the 
three high priority research areas of chemical science Literature with each contributing 
publication share 17.670%, 12.816% and 10.499% in the national publication output during 
2000-2019. The highest number of papers published subject area is Chemistry 11,65,377 
publications followed by Materials Science 1,19,949 research papers,  Physics and 
Astronomy published 98,267 research papers, Biochemistry, Genetics and Molecular Biology 
published 85,699 research papers, Engineering published 83,164 research papers, Chemical 
Engineering published 74,929 papers, Pharmacology, Toxicology and Pharmaceutics 
published 65,636 papers, Agricultural and Biological Sciences published 50,376 papers, 
Environmental Science published 49,409 papers, Medicine published 30,344 papers, Energy 
published 24,363 papers, Immunology and Microbiology published 15,352 papers, Computer 
Science published 15,279 papers, Earth and Planetary Sciences published 14,817 papers, 
Mathematics published 11,447 papers and remaining 13 subject areas published below 1%.  
 
Table 4:  Most Preferred Subject/ Research Areas 
SN Subject Areas TP % 
1 Chemistry 165377 17.670 
2 Materials Science 119949 12.816 
3 Physics and Astronomy 98267 10.499 
4 Biochemistry, Genetics and Molecular Biology 85699 9.157 
5 Engineering 83164 8.886 
6 Chemical Engineering 74929 8.006 
7 Pharmacology, Toxicology and Pharmaceutics 65636 7.013 
8 Agricultural and Biological Sciences 50376 5.382 
9 Environmental Science 49409 5.279 
10 Medicine 30344 3.242 
11 Energy 24363 2.603 
12 Immunology and Microbiology 15352 1.640 
13 Computer Science 15279 1.633 
14 Earth and Planetary Sciences 14817 1.583 
15 Mathematics 11447 1.223 
16 Multidisciplinary 8962 0.958 
17 Social Sciences 4245 0.454 
18 Business, Management and Accounting 3287 0.351 
19 Veterinary 2689 0.287 
20 Economics, Econometrics and Finance 2641 0.282 
21 Neuroscience 2632 0.281 
22 Health Professions 1985 0.212 
23 Nursing 1532 0.164 
24 Decision Sciences 1160 0.124 
25 Dentistry 1109 0.118 
26 Psychology 848 0.091 
27 Arts and Humanities 423 0.045 
28 Undefined 3 0.000 
    935924 100.000 
 
5.5. Source wise distribution of Indian contributions in chemical science literature 
The topmost productive journals publishing India’s research papers in chemical 
science research contributed 99,531 papers, which accounts for a 39.17% share in the 
cumulative publications output of India from 2000 to 2019. In these topmost productive 
journals, 11 journals each are published from the United Kingdom and the United States of 
America, 15 journals are published from India and 10 journals are published from the 
Netherlands.  Based on the publications the RSC Advances journal from United Kingdom 
published the highest publications i.e. 6,578 articles (6.609%) followed by Research Journal 
Of Pharmaceutical Biological And Chemical Sciences (India) published 4,192 (4.212%) 
articles, AIP Conference Proceedings (Germany) published 3,698 articles (3.715%), Asian 
Journal Of Chemistry (India) contributed 2,860 (2.873%) papers, Tetrahedron Letters from 
Netherlands published 2,826 (2.839%) papers, Spectrochimica Acta Part A Molecular And 
Biomolecular Spectroscopy (Netherlands) published 2,701 (2.714%) articles, Journal Of 
Applied Polymer Science (United States) published 2,563 (2.575%) articles, International 
Journal Of Pharmacy And Pharmaceutical Sciences (India) published 2,556 (2.568%) 
articles, Journal Of Alloys And Compounds (Netherlands) published 2,551 (2.563%), Journal 
Of Materials Science Materials In Electronics (New York) published 2,495 (2.507%) articles,  
Journal Of The Indian Chemical Society (India) published 2,232 (2.243%) papers, Materials 
Today Proceedings (UK) published 2,188 (2.198%) papers,  Chemistry select (UK) published 
2,136 (2.146%) papers and Current Science (India) published 2,072 (2.082%) papers.  
Table 5: Source wise distribution of Indian contributions in Chemical Science 
literature 
SN Source Title TP % Country 
1 RSC Advances 6578 6.609 (United Kingdom) 
2 Research Journal of Pharmaceutical Biological and 
Chemical Sciences 
4192 4.212 India 
3 AIP Conference Proceedings 3698 3.715 Germany 
4 Asian Journal of Chemistry 2860 2.873 India 
5 Tetrahedron Letters 2826 2.839 Netherlands 
6 Spectrochimica Acta Part A Molecular and 
Biomolecular Spectroscopy 
2701 2.714 Netherlands 
7 Journal of Applied Polymer Science 2563 2.575 United States  
8 International Journal of Pharmacy and 
Pharmaceutical Sciences 
2556 2.568 India 
9 Journal of Alloys And Compounds 2551 2.563 Netherlands 
10 Journal of Materials Science Materials In 
Electronics 
2495 2.507 New York 
11 Journal of The Indian Chemical Society 2232 2.243 India 
12 Materials Today Proceedings 2188 2.198 United Kingdom 
13 Chemistry select 2136 2.146 United Kingdom 
14 Current Science 2072 2.082 India 
15 Journal of Physical Chemistry B 2054 2.064 United States  
16 New Journal of Chemistry 2028 2.038 United Kingdom 
17 Journal of Physical Chemistry C 2018 2.028 United States  
18 International Journal of Biological Macromolecules 2008 2.017 Netherlands 
19 Journal of Molecular Structure 1973 1.982 United Kingdom 
20 Journal of Food Science and Technology 1831 1.840 India 
21 Industrial and Engineering Chemistry Research 1828 1.837 United States  
22 International Journal of Pharma and Bio Sciences 1819 1.828 India 
23 Journal of Applied Physics 1811 1.820 United States  
24 Journal of Molecular Liquids 1799 1.807 Netherlands 
25 Materials Research Express 1770 1.778 United Kingdom 
26 Applied Surface Science 1757 1.765 Netherlands 
27 International Journal of Chemtech Research 1720 1.728 India 
28 Physical Chemistry Chemical Physics 1709 1.717 Unites States  
29 Acta Crystallographica Section E Structure Reports 
Online 
1682 1.690 United Kingdom 
30 Chemical Communications 1627 1.635 United Kingdom 
31 Dalton Transactions 1597 1.605 United Kingdom 
32 Journal of Chemical and Pharmaceutical Sciences 1576 1.583 India 
33 Bioresource Technology 1569 1.576 Netherlands 
34 Scientific Reports 1563 1.570 United Kingdom 
35 Asian Journal of Pharmaceutical and Clinical 
Research 
1551 1.558 India 
36 Materials Chemistry and Physics 1550 1.557 Netherlands 
37 Journal of Chemical Sciences 1519 1.526 India 
38 Sensors and Actuators B Chemical 1504 1.511 Netherlands 
39 PLOS One 1481 1.488 Unites States  
40 Journal of Chemical Physics 1461 1.468 United States  
41 Ceramics International 1443 1.450 United Kingdom 
42 Inorganic Chemistry 1352 1.358 United States  
43 Materials Letters 1331 1.337 Netherlands 
44 Journal of Chemical and Pharmaceutical Research 1319 1.325 India 
45 Chemical Physics Letters 1312 1.318 Netherlands 
46 International Journal of Pharmaceutical Sciences 
Review and Research 
1297 1.303 India 
47 Medicinal Chemistry Research 1265 1.271 United States  
48 Journal of Nanoscience and Nanotechnology 1263 1.269 United States  
49 Research Journal of Pharmacy and Technology 1253 1.259 India 
50 Bulletin of Materials Science 1243 1.249 India 
    99531 100.00 
 
 
5.6. Language-wise distribution of publications of Indian Chemical Science research  
 
Table 6 reveals the language-wise distribution of publications, the scientists' 
researchers from Indian chemical science literature are published in different languages; 
English, Chinese, Japanese, German, Welsh, French, Estonian and Danish. It is observed that 
the majority (99.909%) of articles published in English language, 64 (0.014 %) articles 
published in French language and very less number of articles are published in remaining 
languages.  
Tabl 6:  Language-wise distribution of publications of Indian Chemical Science 
research 
SN Language TP % 
1 English 469515 99.909 
2 French 64 0.014 
3 Turkish 58 0.012 
4 Spanish 57 0.012 
5 German 40 0.009 
6 Croatian 29 0.006 
7 Portuguese 28 0.006 
8 Russian 24 0.005 
9 Bosnian 21 0.004 
10 Polish 20 0.004 
11 Chinese 19 0.004 
12 Serbian 13 0.003 
13 Japanese 9 0.002 
14 Italian 6 0.001 
15 Korean 6 0.001 
16 Arabic 5 0.001 
17 Lithuanian 3 0.001 
18 Moldavian 3 0.001 
19 Moldovan 3 0.001 
20 Romanian 3 0.001 
21 Slovenian 3 0.001 
22 Malay 2 0.000 
23 Czech 1 0.000 
24 Estonian 1 0.000 
25 Indonesian 1 0.000 
26 Macedonian 1 0.000 
27 Slovak 1 0.000 
28 Ukrainian 1 0.000 





5.7. Channels used for Communicating Chemical Science Research  
 
The channels used for communicating of Chemical Science research include articles 
published in the journals, reviews, conference and seminars proceedings, editorial materials, 
corrections and book chapters. This study has observed a total of 469689 publications 
inchemical science  from India It has been observed from the table there are many 
communicating channels are used by scientists to publish their research articles in Indian 
chemical science literature. The majority of publications are published in Journals i.e. 402386  
(85.%), followed by Conference Paper 249797 (8.27%) publications, Reviews 24236 (5.16%) 
are papers published, Book Chapter 14617  (0.18%) papers are published. and less than 1% of 
articles are published in other communication channels (table 7 & Fig 3).  
Table 7: Channels used for Communicating Chemical Science Research 
Sl.No Document Type TP % 
1 Article 402386 85.6 
2 Conference Paper 24797 8.27 
3 Review 24236 5.16 
4 Book Chapter 14617 0.18 
5 Book 850 0.18 
6 Letter 618 0.13 
7 Note 597 0.12 
8 Short Survey 464 0.09 
9 Editorial 422 0.08 
10 Erratum 280 0.05 
11 Data Paper 198 0.04 
12 Retracted 116 0.02 
13 Business Article 2 0 
14 Undefined 106 0.02 
  Total 469689 100 
 
 
Fig. 3: Channels used for Communicating Chemical Science Research 
5.8. Organizational / Institution productivity in the field of Chemical Science 
literature  
 
Table 8 reveals the ranking list of the top 50 highly productive Research Institutions 
in India based on their highest publications, citations, average citations per publication and h-
index. According to the Scopus database Indian Institute of Science, Bengaluru contributed 
the highest publications to the field of chemical science i.e. 15510 (3.537%)  publications, 
followed by Bhabha Atomic Research Centre, Mumbai published 2.785 % i.e. 12142 Indian 
Institute of Technology Kharagpur Published 10263 (2.354%) papers next to Council of 
Scientific and Industrial Research India published 10232 (2.347%)  of papers Indian Institute 
of Technology, Bombay published 8972 (2.058%)  papers, Indian Institute of Technology 
Madras Published 8535 (1.957%) articles, University of Delhi Published 8151 (1.869%)  
published.  
 
Table 8:  Organizational / Institution productivity in the field of Chemical Science 
research  
SN Affiliation TP % 
1 Indian Institute of Science, Bengaluru 15510 3.557 
2 Bhabha Atomic Research Centre 12142 2.785 
3 Indian Institute of Technology Kharagpur 10263 2.354 
4 Council of Scientific and Industrial Research India 10232 2.347 
5 Indian Institute of Technology, Bombay 8972 2.058 
6 Indian Institute of Technology Madras 8535 1.957 
7 University of Delhi 8151 1.869 
8 National Chemical Laboratory India 7899 1.812 
9 Banaras Hindu University 7845 1.799 
10 Indian Institute of Technology Delhi 7600 1.743 
11 Indian Institute of Chemical Technology 7550 1.732 
12 Jadavpur University 7486 1.717 
13 Indian Institute of Technology Kanpur 6941 1.592 
14 Anna University 6504 1.492 
15 Vellore Institute of Technology, Vellore 6398 1.467 
16 Indian Association for the Cultivation of Science 6322 1.450 
17 Indian Institute of Technology Roorkee 5808 1.332 
18 University of Calcutta 5560 1.275 
19 Panjab University 5502 1.262 
20 Academy of Scientific and Innovative Research AcSIR 5237 1.201 
21 Aligarh Muslim University 5018 1.151 
22 Indian Institute of Technology Guwahati 4987 1.144 
23 Institute of Chemical Technology 4971 1.140 
24 Annamalai University 4750 1.089 
25 University of Hyderabad 4264 0.978 
26 University of Madras 3948 0.905 
27 Savitribai Phule Pune University 3910 0.897 
28 Tata Institute of Fundamental Research, Mumbai 3797 0.871 
29 Bharathiar University 3705 0.850 
30 Jawaharlal Nehru Centre for Advanced Scientific Research 3383 0.776 
31 National Physical Laboratory India 3318 0.761 
32 Indian Institute of Technology Banaras Hindu University 3090 0.709 
33 SRM Institute of Science and Technology 3088 0.708 
34 Sri Venkateswara University 3038 0.697 
35 Birla Institute of Technology and Science, Pilani 3031 0.695 
36 Guru Nanak Dev University 3007 0.690 
37 ICAR - Indian Agricultural Research Institute, New Delhi 2988 0.685 
38 Indira Gandhi Centre for Atomic Research 2978 0.683 
39 Jawaharlal Nehru University 2966 0.680 
40 Indian Institute of Chemical Biology 2907 0.667 
41 SASTRA Deemed University 2881 0.661 
42 University of Mysore 2823 0.647 
43 Jamia Millia Islamia 2817 0.646 
44 National Institute for Interdisciplinary Science and Technology 2773 0.636 
45 Saha Institute of Nuclear Physics 2767 0.635 
46 Shivaji University 2749 0.630 
47 Indian Institute of Technology Indian School of Mines, Dhanbad 2670 0.612 
48 Bharathidasan University 2664 0.611 
49 Central Electrochemical Research Institute India 2644 0.606 
50 King Saud University 2616 0.600 
  Others 175031 40.141 
  Total 436036 100 
 
5.9. Most Productive Authors in the field of Chemical Science research 
 
 The most productive authors of Indian chemical science research are listed in table 5. 
It is worth to note that Hong, B. top in the list by contributing 1025 (2.184%)  papers, 
followed by Tyurin, N. contributed 1011 (2.154%) 213 papers Dutta, D. Contributed 1010 
(2.152%) papers, Velkovska, J. Contributed 996 (2.122%) papers, Martinez, G. Contributed 
991 (2.111%) papers,  Hohlmann, M. Contributed 952 (2.028%) papers, Das, S. Contributes 
946 (2.015%) papers, Banerjee, S. Contributed 944 (2.011%) papers, Rose, A. Contributed 
943 (2.009%) papers,  Hofman, D.J. Contributed 940 (2.003%) papers, Betts, R.R. and 
Thomas, S. contributed 936 papers. The majority of the most productive authors belong to 
India (20), followed by 30 foreign authors who got placed in the top 50 list. 
 
Table 9: Most productive authors in the field of Chemical Science research 
 
SN Author TP % 
1 Hong, B. 1025 2.184 
2 Tyurin, N. 1011 2.154 
3 Dutta, D. 1010 2.152 
4 Velkovska, J. 996 2.122 
5 Martinez, G. 991 2.111 
6 Hohlmann, M. 952 2.028 
7 Das, S. 946 2.015 
8 Banerjee, S. 944 2.011 
9 Rose, A. 943 2.009 
10 Hofman, D.J. 940 2.003 
11 Betts, R.R. 936 1.994 
12 Thomas, S. 936 1.994 
13 Rakness, G. 934 1.990 
14 Jung, H. 933 1.988 
15 Mitselmakher, G. 933 1.988 
16 Malgeri, L. 931 1.983 
17 Mnich, J. 931 1.983 
18 Onel, Y. 931 1.983 
19 Pauss, F. 931 1.983 
20 Rolandi, G. 931 1.983 
21 Grab, C. 930 1.981 
22 Moortgat, F. 930 1.981 
23 Piccolo, D. 930 1.981 
24 Blekman, F. 929 1.979 
25 Denegri, D. 929 1.979 
26 Ganjour, S. 929 1.979 
27 Janot, P. 929 1.979 
28 Mannelli, M. 929 1.979 
29 Sphicas, P. 929 1.979 
30 Sultanov, G. 929 1.979 
31 Tully, C. 929 1.979 
32 Wallny, R. 929 1.979 
33 Yazgan, E. 929 1.979 
34 Abbrescia, M. 928 1.977 
35 Azzurri, P. 928 1.977 
36 Bernet, C. 928 1.977 
37 Dimitrov, A. 928 1.977 
38 Dissertori, G. 928 1.977 
39 Jarry, P. 928 1.977 
40 Kaur, M. 928 1.977 
41 Kim, G.N. 928 1.977 
42 Klute, M. 928 1.977 
43 Locci, E. 928 1.977 
44 Maity, M. 928 1.977 
45 Mans, J. 928 1.977 
46 Pant, L.M. 928 1.977 
47 Pape, L. 928 1.977 
48 Pavlov, B. 928 1.977 
49 Treille, D. 928 1.977 
50 Aziz, T. 927 1.975 
    46940 100.000     
 
5.10. Highly Cited Papers in the field of Indian Chemical Science 
Table – 10 shows characteristics of selected highly cited papers of India in chemical 
science. The list of such highly cited papers is presented based on the publication output of 
India in this area and 20 papers are identified as highly cited ones, who have received 
citations from 2963 to 6797 from 2000 to 2019. These 20 high cited papers were published in 
19 journals including 2 papers in Chinese Physics C. Most of the papers are having multiple 
authors (Three or more authors), three papers are the double author and seventeen papers are 
having more than two authors. The top-cited paper was Titanium dioxide photocatalysis 
authored by Rao, Fujishima, A., Rao, T.N., Tryk, D.A. A. published in Journal of 
Photochemistry and Photobiology C in the year 2000 and this paper has received 6797 
citations, followed by Review of particle physics, authored by Review of particle physics 
published Chinese Physics C in the year 2014, and this paper received 5942 citations, 
Appropriate body-mass index for Asian populations and its implications for policy and 
intervention strategies authored by Nishida, C., Barba, C., Cavalli-Sforza, T., (...), Yoshiike, 
N., Zimmet, P. published in The Lancet in the year 2004 and this paper received 5938 
citations, Observation of a new boson at a mass of 125 GeV with the CMS experiment at the 
LHC authored by Chatrchyan, S., Khachatryan, V., Sirunyan, A.M., (...), Swanson, J., 
Wenman, D. published in Physics Letters, Section B: Nuclear, Elementary Particle and High-
Energy Physics in the year 2010 this paper received 5015 citations. Further, Reactive oxygen 
species and antioxidant machinery in abiotic stress tolerance in crop plants’, authored by  
Gill, S.S., Tuteja, N. published in Plant Physiology and Biochemistry received 4823 citations, 
The CMS experiment at the CERN LHC’, authored by Chatrchyan, S., Hmayakyan, G., 
Khachatryan, V., (...), Umaraliev, A., Yuldashev, B.S.. published in Journal of 
Instrumentation in the year 2008 paper received 4768 citations, ‘The International 
Classification of Headache Disorders, 3rd edition (beta version)’ authored by Olesen, J., Bes, 
A., Kunkel, R., (...), De Siqueira, S., Wöber-Bingöl, Published in Cephalalgia in the year 
2013 this paper received 4488 citations. Planck 2015 results: XIII. Cosmological parameters 
authored by Ade, P.A.R., Aghanim, N., Arnaud, M., (...), Zacchei, A., Zonca, A.. published 
in Astronomy and Astrophysics in the year 2016 received 4464 citations, Review of particle 
physics authored by Eidelman, S., Hayes, K.G., Olive, K.A., (...), Zenin, O.V., Zhu, R.-Y. 
Published in Chinese Physics C in the year 2004, 4011 citations received, Tissue-based map 
of the human proteome authored by Uhlén, M., Fagerberg, L., Hallström, B.M., (...), Nielsen, 
J., Pontén, F. in the journal of Science, in the year of 2015 and 3817 citations, Silver 
nanoparticles as a new generation of antimicrobials authored by Rai, M., Yadav, A., Gade, A.  
in the journal of Biotechnology Advances, in this year of 2009 and received 3656 citations,  
 
Table 10: Highly Cited Papers in the field of Indian Chemical Science 
Title Authors Source Title Year Citation Rank 
Titanium dioxide photocatalysis Fujishima, A., Rao, T.N., Tryk, D.A. Journal of Photochemistry and 
Photobiology C: Photochemistry 
Reviews1(1), pp. 1-21 
2000 6797 1 
Review of particle physics 
 
Olive, K.A., Agashe, K., Amsler, C., 
(...), Lugovsky, V.S., Schaffner, P. 
Chinese Physics C 
38(9),090001 
2014 5942 2 
Appropriate body-mass index for  
Asian populations and its  
implications for policy and 
 intervention strategies 
Nishida, C., Barba, C., Cavalli-
Sforza, T., (...), Yoshiike, N., 
Zimmet, P. 
The Lancet 
363(9403), pp. 157-163 
2004 5938 3 
Observation of a new boson at a 
 mass of 125 GeV with the 
 CMS experiment at the LHC 
Chatrchyan, S., Khachatryan, V., 
Sirunyan, A.M., (...), Swanson, J., 
Wenman, D. 
Physics Letters, Section B: Nuclear, 
Elementary Particle and High-Energy 
Physics 716(1), pp. 30-61 
2012 5849 4 
Review of particle physics 
 
Nakamura, K., Hagiwara, K., Hikasa, 
K., (...), Lugovsky, V.S., Schaffner, 
P. 
Journal of Physics G: Nuclear and Particle 
Physics 
37(7 A),075021 
2010 5015 5 
Reactive oxygen species  
and antioxidant machinery in  
abiotic stress tolerance in crop plants 
Gill, S.S., Tuteja, N. Plant Physiology and Biochemistry 
48(12), pp. 909-930 
2010 4823 6 
The CMS experiment at the  
CERN LHC 
Chatrchyan, S., Hmayakyan, G., 
Khachatryan, V., (...), Umaraliev, A., 
Yuldashev, B.S. 
Journal of Instrumentation 
3(8),S08004 
2008 4768 7 
The International Classification  
of Headache Disorders, 3rd  
edition (beta version) 
Olesen, J., Bes, A., Kunkel, R., (...), 
De Siqueira, S., Wöber-Bingöl, C. 
Cephalalgia 
33(9), pp. 629-808 
2013 4488 8 
Planck 2015 results: XIII.  
Cosmological parameters 
Ade, P.A.R., Aghanim, N., Arnaud, 
M., (...), Zacchei, A., Zonca, A. 
Astronomy and Astrophysics 
594,A13 






Review of particle physics Patrignani, C., Agashe, K., Aielli, G., 
(...), Lugovsky, V.S., Schaffner, P. 
Chinese Physics C 
40(10),100001 
2016 4104 10 
Review of particle physics Eidelman, S., Hayes, K.G., Olive, 
K.A., (...), Zenin, O.V., Zhu, R.-Y. 
Physics Letters, Section B: Nuclear, 
Elementary Particle and High-Energy 
Physics 
592(1-4), pp. 1-5 
2004 4011 11 
Tissue-based map of the 
 human proteome 
Uhlén, M., Fagerberg, L., Hallström, 
B.M., (...), Nielsen, J., Pontén, F. 
Science 
347(6220),1260419 
2015 3817 12 
Silver nanoparticles as a  
new generation of antimicrobials 
Rai, M., Yadav, A., Gade, A. Biotechnology Advances 
27(1), pp. 76-83 
2009 3656 13 
Pyrolysis of wood/biomass for  
bio-oil: A critical review 
Mohan, D., Pittman Jr., C.U., Steele, 
P.H. 
Energy and Fuels 
20(3), pp. 848-889 
2006 3633 14 
A review of chitin and  
chitosan applications 
Ravi Kumar, M.N.V. Reactive and Functional Polymers 
46(1), pp. 1-27 
2000 3409 15 
The EM Algorithm and 
 Extensions: Second Edition (  Book) 
McLachlan, G.J., Krishnan, T. The EM Algorithm and Extensions: 
Second Edition 
pp. 1-369 
2007 3129 16 
Graphene: The new  
two-dimensional nanomaterial 
Rao, C.N.R., Sood, A.K., 
Subrahmanyam, K.S., Govindaraj, A. 
Angewandte Chemie - International 
Edition 48(42), pp. 7752-7777 
2009 3122 17 
Differential evolution: A survey  
of the state-of-the-art 
Das, S., Suganthan, P.N. IEEE Transactions on Evolutionary 
Computation 
15(1),5601760, pp. 4-31 
2011 3032 18 
Ti based biomaterials, the  
ultimate choice for  
orthopaedic implants – A review 
Geetha, M., Singh, A.K., Asokamani, 
R., Gogia, A.K. 
Progress in Materials Science 
54(3), pp. 397-425 
2009 2970 19 
Review of particle physics Groom, D.E., Aguilar-Benitez, M., 
Amsler, C., (...), Sanda, A.I., Schmitt, 
M. 
European Physical Journal C 
15(1-4), pp. 1-878 
2000 2963 20 
6. Conclusion  
 
 The article suggests an update on the current status of Chemicals science research in 
India in the world context. This evaluation is based on the scientometric analysis of chemical 
science research publications by India and the world. The data was sourced from the Scopus 
database covering the last two-decade period 2000 – 2019. India is the 5th most productive 
country in the world of chemical science research.  This paper describes the status of 
chemical science research at the global, national, institutional and individual research 
scientist level. The study is based on 20 years of Indian research data in the subject (covering 
49,978 publications) sourced from the Scopus database during 2000-2019. The chemical 
science research registered absorbed that 20 years study period, a total of 469,689 
publications are published. Out of 20 years, the year 2019 was most productive with 49,978 
(10.64%) publications, followed by 46726 (9.94%) in the year 2018, 42592 (9.06%) in the 
year 2017 and the least number of 5556 (1.18%) publications in the year 2000. The 
compound annual growth rate is 8.325%. The highest number of papers published in the 
subject area is Chemistry 11, 65,377 publications followed by Materials Science 1, 19,949 
research papers. The topmost productive journals 11 journals each are published from the 
United Kingdom and the United States of America, 15 journals are published from India and 
10 journals are published from the Netherlands. To productive author is identified Hong, B. 
top in the list by contributing 1025 (2.184%) papers, followed by Tyurin, N. contributed 1011 
(2.154%) 213 papers. This type of studies evaluate the research giving a direction for new 
areas to be explored. It also helps to compare with research globally and learn.  
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